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(54) THIXOTROPIC AGENT AND POLYURETHANE RESIN COMPOSITION CONTAINING THE SAME 

(57)Abstract: 

PURPOSE: To obtain a thixotropic agent which is less affected by water when used for thixotropy impartment, has a low 
specific gravity, and does not generate a toxic gas during burning. 

CONSTITUTION: This thixotropic agent comprises particles of a cross-linked polymer containing 50wt.% or more styrene 
units and having a toluene-soluble content of 20vyrt,% or lower. The particles preferably have a weight-average particle 
diameter of 150nm or smaller. The objective resin composition contains this agent. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detaiVmain/wAAAIDaGXGD 6/28/2006 



JP,07- 102020, A [CLAIMS] 



Page 1 of 1 



* NOTICES • 

JPO and NCIPI are not responsible for any 
daxoages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thixotropy agent which consists of a crosslinked polymer particle which contains a styrene unit 50% of the weight or 
more. 

[Claim 2] The thixotropy agent according to claim 1 whose weighted mean particle diameter of a crosslinked polymer particle is 
ISOnmor less. 

[Claim 3] The thixotropy agent according to claim 1 or 2 whose toluene soluble of a crosslinked polymer particle is 20% or less. 
[Claim 4] The thioxotropy constituent containing a plasticizer and a thixotropy agent according to claim 1 to 3. 
[Claim 5] The thioxotropy constituent according to claim 4 whose plasticizer is di-(2-ethylhexyl)phthalate. 

[Claim 6] The polyurethane resin constituent containing an activity isocyanate radical content urethane prepolymer, a thixotropy agent 
according to claim 1 to 3, or a thioxotropy constituent according to claim 4. 

[Claim 7] The 1 liquid sealing material which consists of a polyurethane resin constituent of claim 6. 
[Claim 8] Adhesives which consist of a polyurethane resin constituent of claim 6. 
[Claim 9] The coating which consists of a polyurethane resin constituent of claim 6. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the polyurethane resin constituent containing a thixotropy agent and this, the 
thixotropy agent which it is hard to be influenced of moisture on the occasion of thioxotropy grant, is low specific gravity in more 
detail, and does not generate a toxic gas at the time of combustion, either, and the polyurethane resin constituent containing this. 
[0002] 

[Description of the Prior Art] The resin molding material for a coating, printing ink, adhesives, a sealing material or a spray up, or the 
hand lay up etc. has low viscosity, viscosity is low under spreading or the conditions that a shear rate is high after coating is carried 
out, and it is necessary on an activity to have the property, i.e., a thioxotropy, in which viscosity becomes high under the conditions 
that a shear rate is low. The additive added in order to give a thioxotropy is called a thixotropy agent, and organic substances, such as 
mineral matter, such as an impalpable powder silica, asbestos, and diatomaceous earth, vinyl chloride paste resin, a castor oil system 
wax, and an AMAIDO system wax, are used. Generally in the polyurethane resin constituent which fits these applications especially, 
addition of thixotropy agents, such as an impalpable powder silica and vinyl chloride paste resin, is performed. However, since it is 
remarkably influenced with the minute amount moisture in a constituent, in the case of the polyurethane resin constituent of a moisture 
hardening mold, a thioxotropy is not stabilized by the manifestation of the thioxotropy by the impalpable powder silica, but it makes 
use difficult extremely. On the other hand, by being inferior to thermal resistance and weatherability and saying that a toxic gas is 
generated by combustion, vinyl chloride paste resin is not desirable, when protecting earth environment. Moreover, in the application 
of which lightweight-ization is required, that specific gravity is also large poses a problem. 
[0003] 

[Problem(s) to be Solved by the Invention] When this invention persons advance examination wholeheartedly about the thixotropy 
agent of this polyurethane resin constituent, by carrying out addition distribution of the crosslinked polymer particle containing 50% of 
the weight or more of a styrene unit at a polyurethane resin constituent, they find out discovering the outstanding thioxotropy by which 
the fault of an impalpable powder silica and vinyl chloride paste resin was removed, and come to complete this invention. Namely, 
this invention aims at offering the thixotropy agent which consists of a crosslinked polymer particle whose weighted mean particle 
diameter is 150nm or less preferably, and whose toluene soluble is 20 or less % of the weight, including a styrene unit 50% of the 
weight or more. 
[0004] 

[Means for Solving the Problem] The crosslinked polymer particle in this invention is manufactured by the emulsion-polymerization 
method. As a polymerization initiator used during a polymerization, organic peroxide system initiators, such as azo system 
polymerization initiators, such as persulfate system polymerization initiator [, such as sodium persulfate and potassium persulfate, ], 
azobisisobutyronitril, 2, and 2'-azobisiso butanoic acid dimethyl, a cumene hydroperoxide, and diisopropylbenzene hydroperoxide, are 
used. As a surface active agent used during a polymerization, nonionic surface active agents, such as anionic surface active agents, 
such as sodium dodecylbenzenesulfonate, sodium dioctyl sulfosuccinate, and sodium lauryl sulfate, the polyoxyethylene nonylphenyl 
ether, polyoxyethylene monostearate, and a polyoxyethylene polyoxypropylene block copolymer, are used. As a monomer which 
constitutes crosslinked polymer, the monomer which bears bridge formation of styrene and a crosslinked polymer particle is used. 
Styrene needs the thing of the whole use monomer used 50% of the weight or more. It is because compatibility witii a plasticizer will 
be inadequate and a desired thioxotropy will not be discovered, if there is less styrene than 50 % of the weight. The monomer which 
has two or more double bonds in which vinyl polymerization is possible as a monomer which bears bridge formation of a crosslinked 
polymer particle is used. The vinyl polymerization nature of two or more double bonds of this monomer may be equivalent, or 
nonequi valence is sufficient as it. The vinyl polymerization nature of a double bond as a monomer of equivalence Aromatic series 
divinyl monomers, such as a divinylbenzene. Ethylene glycol diacrylate, ethylene glycol dimethacrylate, Butylene-glycol diacrylate, 
hexanediol diacrylate, Hexanedioldimethacrylate, oligo ethylene glycol diacrylate, Oligo ethylene glycol dimethacrylate, trimethylol 
propane diacrylate, Trimethylol propane dimethacrylate, trimethylolpropane triacrylate. The Pori allyl compounds, such as alkane 
polyol polyacrylates, such as trimethylolpropanetrimethacrylate, or alkane polyol polymethacrylate, and triallyl isocyanurate, etc. can 
be mentioned. The vinyl polymerization nature of a double bond can mention unsaturated-carboxylic-acid allyl ester, such as for 
example, allyl compound acrylate, allyl compound methacrylate, diallyl maleate, diallyl fumarate, and diaryl itaconate, etc. as a 
monomer of nonequivalence. the monomer which bears these bridge formation is independent — or — using together -- it can use — the 
amount used — 0. 1- of the whole use monomer — it is 0.2 - 20 % of the weight preferably 50% of the weight. 

[0005] Moreover, the monomer which constitutes crosslinked polymer can copolymerize the vinyl monomer in which styrene and an 
emulsion polymerization are possible in addition to styrene. As these vinyl monomers, for example Vinyltoluene, ethyl vinylbenzene. 
Aromatic series vinyl, such as alpha methyl styrene, and aromatic series vinylidene, for example, acrylonitrile, Vinylcyanides and 
cyanidation vinyl idenes, for example, methyl (meta) acrylate, such as a methacrylonitrile. Ethyl (meta) acrylate, propyl (meta) 
acrylate, butyl (meta) acrylate, Cyclohexyl (meta) acrylate, 2-ethylhexyl (meta) acrylate. Conjugated dienes, such as the alkyl (meta) 
acrylate whose alkyl groups, such as iso nonyl (meta) acrylate, are 1-8, for example, a butadiene, an isoprene, and a chloroprene, etc. 
are raised. When crosslinking density is high inside and takes structure similar to low core shell structure externally, the effectiveness 
of a thioxotropy manifestation may increase. In order to reduce crosslinking density toward an outer layer fi"om a inner layer, like the 
combination of a divinylbenzene and styrene, relatively, the monomer which bears high bridge formation of polymerization reactivity 
from the main monomer can be used, and it can obtain by carrying out an emulsion polymerization by monomer package preparation. 
Moreover, when carrying out an emulsion polymerization with a monomer continuation addition method, it can obtain also by 
changing the concentration of the monomer which bears the bridge formation in the monomer which carries out continuation addition. 
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Furthermore, also when introducing into a particle front face the monomer in which hydrogen bond is possible, the effectiveness of a 
thioxotropy manifestation may increase. As a monomer in which hydrogen bond is possible, the silane coupling agent which generates 
a silanol group by hydrolysis of hydroxyalkyl (meta) acrylate, such as hydroxyethyl acrylate, hydroxyethyl methacrylate, 
hydroxypropyl acrylate, and hydroxypropyl methacrylate, gamma-methacryloxpropyl trimethoxy silane, vinyltrimetoxysilane, etc. can 
be raised. As for the amount used, it is desirable that it is 2 or less % of the weight of the whole use monomer. 

[0006] As for the crosslinked polymer particle in this invention, it is desirable for toluene soluble to be 20 or less % of the weight. It is 
because a desired thioxotropy may not be discovered too if there is more toluene soluble than 20 % of the weight. After this toluene 
soluble adds toluene to the crosslinked polymer particle of a constant rate, distributes a crosslinked polymer particle in toluene by 
shaking etc. and separates toluene soluble according to centrifugal separation etc., it can ask for it from the ratio of the weight of 
residue, and the amount of the whole crosslinked polymer particle which distilled toluene out of this toluene solution. As for the 
crosslinked polymer particle of this invention, it is desirable for weighted mean particle diameter to be 150nm or less. The thing thing 
which has larger weighted mean particle diameter than 1 50nm is because a desired thioxotropy may not be discovered. Although the 
amount of the surfactant used needs for a large quantity as compared with the usual emulsion polymerization in order to obtain the 
crosslinked polymer particle of this small particle diameter, it can finish by copolymerizing a hydrophilic property or a water-soluble 
monomer, without not decreasing the amount of a surfactant or using it. As a hydrophilic property or a water-soluble monomer, partial 
saturation amides, such as partial saturation sulfonates, such as unsaturated carboxylic acid, such as an acrylic acid, a methacrylic acid, 
and an itaconic acid, and styrene sulfonic-acid sodium, acrylamide, and methacrylamide, etc. can be mentioned. As for the amount 
used, it is desirable that it is 0. 1 - 10% of the weight of the whole use monomer. The latex of the crosslinked polymer particle obtained 
according to the emulsion polymerization can remove water with spray dry, a salting-out, freezing coagulation, freeze drying, etc., and 
can take it out as thixotropy agent powder of a crosslinked polymer particle. In this case, it is important to manage the moisture 
content of thixotropy agent powder. For example, it is because it becomes the cause by which the moisture in thixotropy agent powder 
and the activity isocyanate in an urethane prepolymer react, and storage stability is reduced when adding and using it for an urethane 
prepolymer. As for the moisture content of thixotropy agent powder, it is desirable to consider as extent 0.5% or less. Thus, the 
obtained thixotropy agent shows a thioxotropy by distributing to phthalate ester plasticizers, such as a plasticizer, for example, dibutyl 
phtalate, di-(2-ethylhexyl)phthalate, and phthalic acid diisononyl ester. Especially this property is excellent as a thixotropy agent of a 
polyurethane resin constituent. In addition, on the occasion of use of the thixotropy agent of this invention, well-known thixotropy 
agents, such as an impalpable powder silica, may be used together. 

[0007] The isocyanate radical content prepolymer in this invention For example, aliphatic series poly isocyanates, such as 
hexamethylene di-isocyanate and lysinemethylester diisocyanate Hydro-diphenylmethane diisocyanate, isophorone diisocyanate, 
Alicyclic poly isocyanates, such as hydrogenation tolylene diisocyanate Tolylene diisocyanate, diphenylmethane diisocyanate, 
naphthylene diisocyanate. The poly isocyanate and polyether polyols, such as xylylene diisocyanate, [, such as aromatic series poly 
isocyanates ] It is adjusted so that it may become large from 1 with the equivalent to the active hydrogen radical of polyol in polyols, 
such as polyester polyol and epoxy resin denaturation polyol, about the isocyanate radical of the poly isocyanate. This reaction is faced 
and they are a well-known catalyst and a plasticizer. Or a solvent etc. may be used. Usually, an isocyanate radical content is adjusted 
to 0.01-20%. 

[0008] As an embodiment of the thixotropy agent in this invention, for example a 1 liquid sealing material Besides the urethane 
prepolymer of a principal component, bulking agents, such as a calcium carbonate, clay, and talc, Plasticizers, such as phthalic ester 
and chloroparaffin, titanium oxide, carbon black. It is desirable to blend the crosslinked polymer particle of this invention one to 50% 
of the weight to the sealing material whole quantity as a thixotropy agent in addition to the compound of curing catalysts, such as 
viscosity modifiers, such as pigments, such as an iron oxide, and a hydrocarbon system solvent, a tin system organic metal, and a lead 
system organic metal. Moreover, it is desirable to blend the crosslinked polymer particle of this invention other than the urethane 
prepolymer of a principal component 0. 1 to 10% of the weight to the adhesives whole quantity as adhesives as a thixotropy agent in 
addition to the compound of curing catalysts, such as tackifiers, such as coupling agents, such as bulking agents, such as a calcium 
carbonate, clay, and talc, a silane coupling agent, and a titanium coupling agent, terpene resin, phenol resin, and rosin resin, a tin 
system organic metal, and a lead system organic metal. Furthermore, it is desirable to blend the crosslinked polymer particle of this 
invention other than the urethane prepolymer of a principal component 0. 1 to 5% of the weight to the coating whole quantity as a 
coating as a thixotropy agent in addition to the compound of curing catalysts, such as solvents, such as pigments, such as titanium and 
red ocher, toluene, a xylene, ethyl acetate, and butyl acetate, a tin system organic metal, and a lead system organic metal. 
[0009] 

[Effect of the Invention] the earth which the thixotropy agent of this invention was not able to be easily influenced of moisture on the 
occasion of thioxotropy grant, and is low specific gravity, does not generate a toxic gas at the time of combustion, either, and was not 
able to obtain the polyurethane resin constituent containing this thixotropy agent by the iihpalpable powder silica and vinyl chloride 
paste resin — it is environment-friendly and the stable product can be offered. 
[0010] 

[Example] Although an example and the example of a comparison are given to below and this invention is explained to it, this 

invention is not limited at all by these examples. In addition, the cable address used in an example means the following. 

Styrene St A divinylbenzene DVB 2-hydroxyethyl methacrylate HEMA Deionized water DIW Sodium dioctyl sulfosuccinate SSS 

sodium persulfate SPS Sodium hydrogencarbonate SHC — in addition ~ the weighted mean particle diameter of a core shell polymer - 

- Otsuka electronic incorporated company make ~ it measured in laser particle-size analysis-system PA-3000. 

[00 11] Example 1 (manufacture of the crosslinked polymer particle A) 

It is DIW in a polymerization container with a 51. reflux condenser. 1260g, SSS 1% water solution 560g, SHC 1% water solution 280g 
was taught, and the temperature up was carried out to 80 degrees C, agitating under a nitrogen air current. St 138.6g, DVB SPS 2% 
water solution after having added 1 .4g, applying for 10 minutes and making it distribute 280g was added and the polymerization was 
made to start. 

Monomer emulsified liquid St 1243.2gDVB 12.6gHEMA 4.2gSSS 1% water solution 994.0gSHC 1% water solution SPS after 
continuing a reaction for 168.0g 30 minutes 2% water solution 98g is added and it is the above-mentioned monomer emulsified liquid. 
Continuation feed of the 2422g was carried out over 2 hours. 140g of feed-lines wash water was added, the temperature up was carried 
out to 90 degrees C, aging was performed at the temperature for 1 hour, and the crosslinked polymer particle latex of the weighted 
mean particle diameter of 1 16nm and 27.2% of solid content concentration was obtained. Spray drying of this latex was carried out 
with the spray dryer, and the fine particles of the crosslinked polymer particle A of 0.08% of content moisture contents were obtained. 
[Measurement of amount of toluene soluble] crosslinked polymer particle A Ig is weighed precisely in a fiask with a plug, and it is 
toluene. 50g was added and the polymer particle was completely distributed using the ultrasonic washer, the Hitachi Koki Co., Ltd. 
make after putting these dispersion liquid for one week ~ using ultracentrifuge 70P-72, centrifugal separation was performed on 
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36000rpm and the conditions for 60 minutes, and toluene soluble was separated. From this toluene solution, distilling-off desiccation 
of the toluene was carried out, and weighing capacity of residue was carried out. The toluene soluble of the crosslinked polymer 
particle A was 13.2%. 

[0012] Example 2 (manufacture of the crosslinked polymer particle B) 

It is DIW in a polymerization container with a 51. reflux condenser. 2200g, SSS 1% water solution 330g, SHC 1% water solution 220g 
was taught, and the temperature up was carried out to 70 degrees C, agitating under a nitrogen air current. St 108.8g, DVB SPS after 
having added 1.2g, applying for 10 minutes and making it distribute 2% water solution 220g was added and the polymerization was 
made to start. 

Monomer emulsified liquid St 979.5gDVB lO.SgSSS 1% water solution 781.0gSHC 1% water solution They are a temperature up and 
SPS to 80 degrees C after continuing a reaction for 132.0g 30 minutes. 2% water solution 77g is added and it is the above-mentioned 
monomer emulsified liquid. Continuation feed of the 1903g was carried out over 2 hours. Feed-lines wash water 1 lOg was added, the 
temperature up was carried out to 90 degrees C, aging was performed at the temperature for 1 hour, and the crosslinked polymer 
particle latex of the weighted mean particle diameter of 127nm and 21.3% of solid content concentration was obtained. Spray drying 
of this latex was carried out with the spray dryer, and the fine particles of the crosslinked polymer particle B of 0.10% of moisture 
contents and 13.8% of toluene soluble were obtained. 

Examples 3 and 4 (manufacture of a thioxotropy plasticizer constituent (1) and (2)) 

20g of fine particles of the crosslinked polymer particles A and B was added to 80g of di-(2-ethylhexyl)phthalate, and mixed 
distribution was carried out in TK HOMODI spur by special opportunity-ized incorporated company. It was left at 40 degrees C for 4 
hours, and 20-degree-C viscosity of the obtained thioxotropy constituent was measured by 5rpm and 50rpm after that using the 
rotational viscometer. Whenever [ each viscosity and thixotropy ] is shown in Table 1. 
0013] 
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Examples 5 and 6 (manufacture of a 1 liquid sealing material) 

A 1 liquid sealing material (3) and (4) were prepared by the presentation of [Table 2], using diphenylmethane diisocyanate / bamboo 
NETO L-1003 (the amine equivalent 2700,% [ of isocyanate radical contents / 1 .56 ], 25-degree-C viscosity 200 Pa-s) by polyether 
system prepolymer Takeda Chemical Industries as an urethane prepolymer. Whenever [ viscosity / in 20 degrees C / of each sealing 
material / and thixotropy ] is shown in [Table 2]. 
Table 2] 
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Since the crosslinked polymer particle by this invention had the good manifestation of the thioxotropy by di-(2-ethylhexyl)phthalate, 
the moisture hardening sealing material (4) also with a good non-solvent was obtained. Furthermore, when mineral turpentine was 
used as a solvent, the sealing material (5) with the good workability of a spatula piece etc. was obtained. 

[Translation done.] 
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